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This visit wasg made at the request of the Yugoslav Government, from 30 June
to 8 August 1952 for the following purposess

1, Consultation on some specifie’ water and ‘sewage problems and for prov:Ld:.ng

" Yechrical information on those subjects

2. Discussion of the overall environrental sanitation programmoc in Yugoslavia
3. DiecussiOn of the training of envirommental éanitaﬁion personnel,
The i‘ba,nerary for th:Ls visit is given in Appendlx l

~ No: attempt is made 1n thls report to give éither general informatlon on
AYugoslav1a or to dlscuss the health organlzatlon of the country. ’Thesc data are
avazlab}.c :m ‘the reports of other consultan’os who  have previously visited the
coun'bry. ) 'I'his is a report of impressions gained during visits: to all of the six
People's Republlcs, At the request of the D‘e.pu.tvai.ni.ster of Public Health, it is
directed prlnc1pally to'éfards the defects and deficiencies of the environmental
sanitation programme. As such it represents ‘an exﬁens:Lon of remarks made at a
meeting convened by the M:Lnlster of Public Health and Soclal Welfare in Bolgrade on
31 July 1952, A list of those attending that meeting is given in Appendix 2.

No mention is mads in the report of the requests for specific information which
were received while 'tra\f'ellirig through Yugoslavia, ° In all such cases steps have
been taken -in :co-operation with the Regional Office for Europc of WHO to obtain and

transmit the informa’ci on.

. It should be emphasized that all the- views expressed in this report are my om,
and do not nocossarlly have the concurrence of either WHO or eof the persons with

whom I conferred in Yugoslav:La.

Throughout ‘this repbi-t "'ghe‘ ‘b‘e_rm "Environmental Sanitation" will bc used in the
broad sense of that of tI‘ieb WHO Expert. Commitiee on Environmental Sanitation in its
Second. Report (WHO Tec'h‘ Repo'rt Series No, 47 1952) which is quoted belows

Ml e By' the term- "env1ronmenta1 samtation" the committee means the control

of all those factors in man's physlcal environment which oxercise or may
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exercisc a deleterious effect on his thSicai; mental or social wellbeing
In particular it refors to. the control ofs

(a) methods for the disposal of excrota, sewage, ‘and comun:l'by wastes
to ensure that they are adequate and safe' o '

() Water-supplles, to ensure that they are pure a'nd' whdlesbme';?"»
(¢) housing, to cnsure that is of a character 1ike1y to

(1) provide as few opportunities as possible for the Qirect
transmission of discase, especially rospiratory in.feetil.onst,, and

(ii1) encourage hedlthful habits in the .occupants;

(@) milk and other food-suppllcs, to-ensure, that.they are safe (the
question of their nutrit:.ve quality being excluded from consideration)

" (e) personal and public hab:.ts of cleanllness, especially in relation

" to discase;

(i‘) ar’c.hropod, rodent, mollusc, or, o‘bher altcrnative hosts associated
with human disease '

(g) atmospher:.c cond:.tions, to ensure that. the external atmosphere is
frec from delet-erlous elements and- that the internal cond:.t:.ons of
‘workshops, houses, etc., arc suitable for the occupations whdertaken

in them'

(n) factorles, workshops, dwellings, - streets, and the general environment,
to ensure freedom from risk to health whether mechanical, chemical, or
biological, and to provide the best working and living cenditions,"

n the disussion on personnel n'eces's‘ary for carrying on environmental sanitation

_ [programmos, I,am not unmindful of the great need for physicians, However, I do
ot consider myself competent. to discuss medical personnel, I do agree completely
frith that eminent physiciar, Professor George MacDonald who said {see Bulletin No, 3,
The London School of Hygicne and Tropical Medicine, Januarl 195)2

“Medicine and engineéring are as closely connected as any sciences and without
" a realization of that throughout-the world we shall not.escape from the pit
into which we have latterly sunk," : - ‘
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. SANITATION PERSONNEL
Thrce types of sanltation personncl .arc-used in Yugoslavia - profossional
sanitary enginﬁers, samtary technicians and” "d:a.s:Lnfectors" The training and

utlllzatlon of these personnel is discussed below,

Sanitai'y Engineeré

Only three of the People's Republics (Croatia, Serbia and Slovcnla) have,.
sanitary engineers in their governmental health organizatlons." In th» casc of
Serbla and Croatla, the sanltary engineering personnel’ seem to be ‘quite well
utillzed both fbr the planning and construction of sanitary'works. In both of
these Republlcs one might comment that the. maximum vse is” not made of sanitary
englncerlng skills in ‘the operation of works. = In thée other Republics failure
to have proper sanltary engineering advice has resulted in ‘some unfortunato
errors.' For 1nstance, at Saraj a swimming. pool was constructed without previous
consultatlon wlth public health officials, Architecturally it is quite a
beautlful structur but 1t 1s not; provided with water purification equipment.
Ahother examplc 1s the watcrworks _at Titograd wheré because 'of excessive pressufe
and p0551bly'also because of structural weakness of the plpes, there is frequent
breakage of the cement asbestos pipes. A different design would have saved
‘pumping costs and might also have saved cost of replaccment of pipes. Still
anothor example is the entirely inadequate waterworks at Sarajevo where it is
proposed to use a large amount of very eritically. neceded ; cast~iron piping on a
project which will not solve the water nceds of thc city. A small amount of
additional piping and two pumps connectod to a dlfferent source would give a much

more nearly'adequate solutlon. ‘

Sanltary englneers are essentlal members. of every health team. Such sanitary
englnoors should be well-tralncd 1n the public health 1mp11cations of their work.
They should serve on thn preventive medicine team and should provide the special

sanitary engineering skills essential to carrying out preventive medicine work,
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Recommendations The central health-agency of each Pecople'!s Republic should have
on its staff at least onc well~trained sanitary engineer who appreciatecs the
public health implications:.of such work, This eanitary engineer should play
a vital part both in the planning of works which have sanitary implications
as well as in their operation after they are constructed This ig’ particularly
essential at this time when it is proposed to 1ncreaee materially the conetruction

of sanitary works.

Training of Sanitary Enginee

At the Engineering School in the Unlversity of Zagreb, a selected group of
civil enginccrlng gtudents take multiple courses. in sanitary cngineering, givcn by
a faculty'of high qualifications,.  In the aninecrlng School of the Univcrsity of
Belgrade, ‘selected cngineering students .also. receive some 1nstruction 1n sanitary s
engincering throigh a single course offercd by a highly competent professor. In
both of these Universities the facultics apparently regard the work as ‘an 1ntroduction
to sanitary cngineering and: appreciate, that insufficient training is given ‘o’ produce
a highly qualified sanitary cngineer, The School of Public Health 1n Zagreb gives
post=graduate instruction in sanitary. ongineering to ongineers and archltccts. " ‘Both
the faculty and the equipment.at this School are cxcellent The Institute of -
Hygiecne at Belgrade has also this year. offercd a ecourse in publlc health and sanitary
engineering for engingers and -architccts, . The Unlvcr51ty of Belgrade docs not
participatc in-giv1ng-this course,

In ordcr to produce satisfactcrily trained sanitary cngineors for public health
work, post-graduatc instruétion scems to be almost mandatory, . - The time nccessary
for tecaching of fundamental engineering subjécts in the undergraduate curriculum
does not allow for sufficient time for specialized training such-as is csscntial in
sanitary ehginoering; In this connexion, reference is made to the Second Report of
thHe WHO Expert Committes on: Environmental Sanitation, an cxtract from which is
quoted below (WHO Tech, Report Scrics No, 47 1952)

)
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"3.1 Sanltany Enginecrs

2

The committeec concurs w1th thc goncral pr1n01p1e set forth 1n scctlon
5.4 of the recport on the first session of the Expert Committoc on Profe351onal
and Technical Education of Medical and Auxlllary Personnel°

"Public~health enginecrs should pogsess basic education:and tralnlng
in engincering followed by at lcast an academic year Vs speclallzea
education and training. ' The latter should-include the sciences of .
bacteriology,; chemistry and human physiology as related to problems
. of public~health engineerlng interest, Also, the principles and
practices of engineering analysis; design, and operation as applied
to works of water~supply purification, sewcrage and sewage treaiment,
the collection and disposal of municipal, rural and industrial wastes,
insect and rodent control, the engineering and administrativc phascs
of food and milk sanitation, the sanitation of buildings, including
vontllation, air conditioning, ‘heating, plumbing and illumination,
‘housing, industrial sanitation with particular reference to those
1ndustr1al hazards the -correction of which is ah engineering problem,
should be corisidered .... - The postgraduate training of the enginecr
- should ‘also include. adequate. instruction in public health, including
... bpublic-health practice, epidemiology, health statlstlcs, and hecalth
‘ educatlon of the public":

;Thcre are also great a&vantages 1n offcrlng engineering training in schools
whoro medlcal offlcers of health and other hédlth ‘workers are also being
_tralned . The classes may or may not be sharod "bat the opportunity for
v;the groupé to mlngle tnnds to producc mutuai undorstanding and" approclatlon
 of the complcmentary functlons of tho varlous profe331ons in publlc health,
This will be a groat assot and w111 pave tho way for teamwork in public~

,_health actlvit35 Which 1s essentlal fbr max1mum success,"

In general it is my .opinicn. that anltary onglneerlng educatlon at the post-
graduate 1evel is bcst carrlcd on as a Unlvcr31tj functlon. Also it is essential
that such 1nstruction be carrled on 1n an 1nst1tut10n whlch has adequate facilities
both from tho standpoint of faculty ‘and physical equlpment A% the prescnt time
only tho School of Publlc Health at Zagrcb scems to have both’ adequatc phy51cal
facilitles and faculty. . o

.. .

Recommendations It is. not nocessary. and pnrhaps not cven desirable that post—

graduatc instruction in sanitary cngincering be carried on in each of the
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Pcople's Republies, It is far more desirable that thé" concentration b on
quality rather than on quentity, It scoms that at ‘the most iwo. schools -

- porhaps the School of Public Health at Zagreb and the University of’ Bolgrade -
could meet the demand for post-graduate instruction in sanitary engincoring.

Utilization and Training of Sanitary Teohnicians

The utilization and traininsﬂr of sanitary tochnicians arc discussed together
gincc they arc so closcly related. Sanitary technicians are utilized both for
inspoctional field work and for laboratory work and this ‘dual usage has a direct
inﬂuenco on the training which they are given. ' In this roport only thc work of
the sanitarian engaged 1n field work is discussed i '

Until .just recen‘bly the goneral pattorn of ’craining has beon first 8 yoears
of gencral education, followed by 4 years o:t spocializod traming in publlc health
and rolatcd fiolds. In tho past two yoars most of the training institutos have
asked 'l',ha+ the persons enrolled in the sanitary teohnicians courso havc 10 years
of total oducation after which a spocializod 'brainlng of 3 yoars dura’oion is given,
Many of tho diroctors of 'braining schools indioatod that they were unablo to get a
sufficiont number of onrolleos sxnco the cducational requiroment for ontranco had
been incrcased,  As arcsult, a nmnbor of thom favoured a return to the lower _
oducational lovol. On the othor hand, the diroctor of one training institution
statod that, he hopod that the roquiromont would eventually be raised to 12 years
of gcnoral cducation plus 3 years of spocialized education, All soomed to agrec
that the nowly trained sanitary technicien lacked sufficionf maturi ty to do a good
job of ficld work While my own observations wore neeessarily Iimited, I found
practically no cvidence of ef fective fiold work by thesge sanitary technicians.

In my opinion it is absolutely esscntial in any well-organizod hoalth scrvice
that thoro be well-qualli‘ied sanitary technicians who are able to carry on the
routine investigational and cducational work of the health ageney. ‘ _Such personncl
do not replace highly trained professional pcople, such as physioians and sanitary
engindors, in the health department, but they augment their work, Sanitary
technicians must, if thoy are to do this cffectively, be persons who will be
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respected in the community both from the standpoint of tralnlng and from the
standpoint of intcgrity. _If sanitary tochnlclans aro ‘selected from & group which
has .had highcr general eduqatlon and if they themselves earnestly wish to enter the

- public health field, the posslblllty of th01r success will be much improved. One
country which has made very eff_‘ective uso of sanltary technlcz.ans is the United

" Kingdom (where they are.known as "sanltary inspoctors") It is believed that a
study of the system of the_: training and wtilization of "sanitary inspéctors" in the
United Kingdom By a competent person from Yugosléviéhmight sﬁggest certain modifica-
tions of the system now in use in Yugoslavia., Such a study would best be carried on

by a visit of several months duration to the Uﬁitéd'Kinngm;

o In connexion with the wtilization and tralning of sanitation personnel, the
'ffollow1ng pertinent -quotations from the WHO Expert Committec on Env1ronmenta1
_ ‘Sanitation Second Report (WHO Tech. Report Series No, 47 1952) are givent
‘2.8 Sanitarians
' The personnel 1nc1uded within thc category of sanitarians have, for
o purposes of convenience and simplicity, been grouped into three classes,
under the tatles "health 1nspectoﬁ' "health assistant", and "health aid",
These titles do not necessarily corrcespond to personnel in any onc country
.haV1ng the same or similar tltles. In general, these titles do not include

medical personnel (discussed in sections 2,4 and 2,5, page 10),

2.8,1 Health inspector, This grade has been deseribed as the backbone of

the sanitation service, Certainly this officor has a very important part to
play in the wide ficld of environmental sanitation, His educational backgroﬁnd
should be the equivalent of some 12 years of education from the beginning, and
should be sufficicnt to permit him to matriculate at a university3 for his
dutics involve inspectlons, deallng'with complaints, contact W1th the public,
and the promotion -of programmes of sanitary importance. Fop these important
‘duties, and particularly in view of his close contéct wiﬁh ﬁhe public, he has

to be choson not only for his: apility, but for his personallty and his

i

:integrity.
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~In many countries the health inspector is a well-established public
officer whose contributions to the sanitary improvement of thesc countries
“havo been invaluable and have been spread over a century of effort, It is
felt in manyIQdarters that some prospect of advancement: should be offered
'to this highly trained type of person, Consideration may have to be given
to the creation of higher posts in this group for the most ¢apable who may
.graduate in sanitary science or hygiene at university level,
 2,8.2 Health assistant. The heslth assistant is a lower grade of

sanitarian who works under the direction of a senior person - in this case

a health inspeétor; The edusational standard required of him should be the
oquivalent of at least seven to eight years of education from the beginning,
or in somc countries equivalent to that of the highest class in the elementary
gchool, This officer should have some knowledge also of the construction of

wells, latrines, and privies and of how to assist in insect and rodent control.

2.8 3 . Health aid., This grade of sanitarian functions as an orderly or
-sanitary guerd performing, under suitable direction, gcneral sanitary duties
-in rural areas, Such a person should, of course, be given instruction
adapted to the job he has to do, His requirements in this direction are

' elementary and c¢an dbe met,by'a rudimentary knowledge of the houéing and
sanitary conditions of thg people ﬁe serves, The standard of cducation
demsnded is alsoc elementary, comprising reasonable competence in reading,

.‘wfiting and simple arithmetic,"

- "3,7 . Sanitarians )
" 3,7.1 ~Health inspector. 4 large part of the training of the health
inspector should consist of practical demonstrations with a period of

expericence in a health department.. The course should pe so designed that

' the Subjécts-may'be‘expanded,to higher stages to eﬁable the health inspector,
with further studgy to advance, if he is suitable and so desires, to the
"academiéfcdurse; ‘He' should be imbued with a spirit of inquiry and enthusiasm
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for publicohealth ideals. . The basic idéa'is to edﬁcatefénd train a good
general practitloner of environmental sanitation, The course of study should
'1nclude the elements of the following subjectss maﬁhematics, physies,

J”Hchemistryg bacteriology, parasitology, epidemiology, anatomy and physiology;

N the'control of.commnnicablé“diSeases;~diéihfeétioﬁ and disinfestation; water
éﬁpply ahd_treatment;'seweragé and sewage treatment; the collection and
disposal of refuse amd‘excreta; insect and rodent control; factory inspection;

’ buiiding construction, including drainage, septic. tanks, soakage pité, and

the like; and the draWiﬁg and cxemination of éimple‘plans. The health
ﬁiﬁspector should be instructed in the inéﬁéctibn 6: meat and foodwstuffs and
the procuring of samples for analysis, and be abie to deal with special
sanitary problems in places such as hospitals, schools, airports,_mines, etc,
He should also receiﬁe instruction in publiec health‘admini§tré§ion,.statistics,

legislation and legal procedure,

3.7.2 Health assistant. The cducation and training of the health assistant
should be designed so that he may play an important part‘in'environmentél

sanitation in urban and rural arcas under suitable, direction, ‘Thé cégrég

of study should provide ample timc for practical demonstrations, - The
subjects taught should includes very'elementary anatomy and physiology, N
mensuratlon, simple geometry, simplo ‘arithmetic, and sketchlng, general i
hyglene, .causes of- dlsease, and sanitation, including airy water, ‘and food

The course should provide some instruction in communicable diseases,
disinfection and disinfestation, case investigation and control-methods;
elementary medical entomology and clementary helminthology3 collection’ ‘and
dlsposal of refuse and night soil, with some 1nformation on the more complex -
sewerago, sewage disposal, and‘water-supply systems._ The health assistant |
should also be instructed in food 1nspect10n, with visits. to food- productlon ;
establlshments in nutrition; 1nArodent and 1nsect control; in the use of n
artlsan's tools and the construction of latrlnes and privies; and in personali"

hygicne,’ He should be encouragcd to promote health education in rural”

commind £ r:xs

«
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3.7.3 Health aid, Under suitable direction the health aid wowld be s
.valuable person in the .promotion of rural sanitation, His instruction,
_“_therefore, should include a knowledge of sanitary work as applied to rural
‘urural weten;supplies, and refusc and excreta collection and disposal The
. course should include elementary understanding of the factors concerned in
‘”thc spread of the common communlqable diseases in relation to sanitation,
The health aid should be able to recognize local. insect pests and rodents
and be instructed in disinfection and disinfestation, The coursc should '
include the preparatlon of simple hygiene reports and the kecping of a diary,
He should be able to construct simple sanitary works,"

Reeommendation: -
(a) The possibility of increasing the ‘educational standard for entrance
into the training course for sanitary technicians should be studied, In
no -case should the present educational standerd:be'lowered.

(b) A study of the British system of training and utilizing "sanitary
“inspectors" should be made to detcrmine if any parts of that system are
adaptable to Yugoslav1a. Such a study should be made by competent persons,
preferably by a study tour in the United Kingdom. ‘ This seems to be a
legitimate usage of WHO fellowships and T recommend that two persons, well
experienced and having responsiblo positions in the Government bo selected
for much study tours.

Voluntary leaders for self-help

‘Uso has been made in a number of instances of volunteer leaders for self

:help in villages as a device to raise ‘sanitary standards, However, it does not
”rappear that this system is being very widely expanded. Such programmes as the

construction of small water supplies by volunteer labour are not only helpful

""in providing a sanitary facility, but should also be of great assistance as an

"entering" wedge for other local health programmes. The folloping: from the
Second Report of the Expert Committec on Environmental Sanitation {(WHO Tech,
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" be paid to the edgcat;on of the public in ‘the subject ‘of sanitation; ‘in this

-1l -

"2 9 Voluntary leaders for the moblllzation of self—help

.9 1 In underdeveloped areas of the world where publlc and personal ‘health
services are almost non-existent, an attempt should be made to mobilize the
intorost and resources of the local people in each g;llage by-voluntary self-
help, Mere diagnosis of the faults in thely,environment‘end occasional advice

do not necessarily produce results,

Local leaders should be sought who are interested in the welfare of the
community as a whole, as their advice is readily acceptable. Village school-
masters and young‘men with enthusiasm who work or own property in the village

are particularly sultable people to lead self-help movements,

The success of self-help depends upon the initiative - originating from the
village.in question, after it is made aware of the available technical
facllit;es which the villagers can utlllze to improve their health circumstances
if they organize themselves. Much depends on the availability of some
government official to educate, not only Village 1eaders, but also the
villagers themselves as to how their speeiflc health conditions may be.
bettered prov1ded they organize themsclves to utilize the technical services
at the regional and subcentral levels, It is much preferable for the approach
to the village to be integrated with the activities of other welfare agencies
such as agriculture, educatlon, co-operatlves, etc, In fact, it may be
stated that a sanitation programme unco-ordlnated'W1th a programme for general
economic and social improvement will have little chance of permanent success in

an underdeveloped area,

[ERTE IR N

2.9;2‘ In,morefdevelqped areas of_the:wofid a similar offort to mobilize
voluntary self-help should be made, In these areas, while morc. assistance
from health services and existlng organlzations .can be expected, the need and

importance of such a programme is equally great, . Particular attention should

connexion the committee endorses the recommendations made'in scction 3.8 of the

report on its first session." .
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13.8 Voluntary leaders for mobilization of self-help

The people in this category cannot spare the time for long and formal
education far away from their homes, Shéﬁt but intensive training for .
~about. two weeks has been tried and found sufficient, The curriculum should
'be‘sihple,and practical, Besides explaining the causeg.and mede of
:commnhication of the fost importaﬁt»diseasés prevailing in the area, the
micurriculum should emphasize the need for_personal hyglene, sanitation of the
environment, and maternal and child care. It should also provide data on
and point out sources of materials and skilled advice tﬁat-@éy'be évailable
to the local people for improving the environment, and for éonstructing
sanitary facilities such as wells for“safe"Watér—sﬁpplies, ofzsanitary
latrines and privies, The traince will have to be taught in thc language
of the locality: In the case of volunteers and village schoolmasters, the
period. of training should be so chosen as to interfere least with their
normal business. Aftér“receiving training, the volunteers and tfained
.toachers should be the chosen repositories of confidence of the local health
authorities in those méiters which come reascnably within their compctence,

for example, the issue of inseccticides."

Recommendationz The prggramme of utilizing voluntary leaders for self=-holp should
be greatly expanded. '

" SPECIFIC PROGRAMES

Water Supplies -

There is, of course, no resource morc vital to a country's 1ife ‘and developﬁbﬂt
than is 1ts water supplies.' At this period of development when every effort is
being made to provide water'suppiies for all people, it is-particularlyfneéessary
that there be more sanitéfy engineefing planning in order to-conserve criticaiiy
scarce materials involved. For ihaténce, the proposed Sarajevo project feferred

to previously appcars to be a wasteful use of badly. needed pipe.
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One of the real health probléms in Yugoslavia 1s-in connexion with low and
negative pressures. on water mains, These oc?ﬁf.in.practically every major city
because of water shortages and because of inadequate sizes of mains, These low
and negative pressures have been the cause of several major outbreaks of water-
bérne diseases, For instance, in 1§50 there was a major outbreak of’dysentery
in Sarajevo involving 200 civilians énd an unknown nuhber of militgry persgnﬁel
from sewage which had entered a water main whehfthe water waé nndef vacuum, In
1951 in the sémé ciﬁy thére were‘éo cases of gastroeenteritis.in oné neighbourhood
which followed the shutting off of the.water supbly; T:in 1947 and 1950 ncgative
pressures occasioned typhoid fever outbreaks in Ulézﬁs. | This outéreak is
described in an article entitleds "Water~borne epidemibs of typhoid fever in
Uleinj in 1947 and 1950" (see pages 98=105 of Vojnosanitetski Pregled Maréh-April
1952), A summary of this article is quoteds ' '

"The city of Uleinj (4390 inhabitants) is: supplied with water which is
neither filtered nor chlorinated, The gravitational wadter supply system )
is damaged in many places and as there s often lack of water in the

empty tubes, a negative pressure ensues which aspirates the scewage waters, -
The sewage drainage system is incorrectly built and in many placcs it
crosses the water pipes., The potable water permanently shows evidence of
fecal contamination, with more than 1000 b.coli in 1 litre, Cases of.

dysentery and typhoid fever are endemic in the city.

Both epidemics deseribed in this report appeared in November, immediately " .-
following massive rainfalls; they were caused by penetration of sewage in-
. 8 damaged water pipe. Their duration was about 40 days and they werec
‘limited to the part of the city which was situated below the damaged water

pipes = . |

- In the first epidemic 23 persons were ‘involved, in the second 29, In the
families exposed to the infectiong generally only one member was affected,
the whole morbidity being 23;59 p.c.  Women were affected more often tham

- mon (28,39 p.c. vs 17,39 p.c.) ' :

The incubation period lasted 16 to 27 days; the course of the disease was
mild and there were no deaths, By means of the Vi-Widal test and the-
cultures of feces and urine, 3 carricrs were discovered; whereas in the
sewage the bacteriophages of typhoid fever and dysentery were isolated,
The -epidemics “stopped when the damaged water pipe had been found and -
repaired..f’ R P RS ' . : .

It is quite(probablé'ihatlphere have been a .numbér of other less épedif;c out-

bfeaks,fbr the same reason, It certainly is true that water-borne discases oceour
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in epidemic form, For instance, in 1942 there were 2050 cases and approximately
200 deaths from typhoid fever-in Sarajevo during an epidemic caused by the city:
water supﬁly;i | . ' |
Everyieffo;t must be made to increasc thé water supplies of most of the
majbr'cities if they are to be considerecd éatisfactory; This will ncoessitate
more.materials, particularly pipe. It appears probable that as far as pipe is
concerned, the increased supply must come from within Yugoslavia, Hence,
immediatelattention should be given to increasing the manufacturing facilities

for both cast-iron and cement-asbestos pipe.

Bacteriological control of wéter supplies is ordinarily ocarried oubt by
the various Hygicne Institutes. A presumptive test for the coliform group of
bacteria is usually done, and based on multiple dilutions, a Most Probable
Number of 20 per 1000 ml is permitted. In many casocs there is not complete
co=ordination between the laboratory personnel of the health agency and the
management of the water systém.’ In most localities cach bacteriological
sample is considered as a case unto itsclf and there is not readily available

in one place information for aziong period,

"Break=-point" chlorination is not being used on any'surfacé suppliés, This
chlorination technique should bé investigated to detcrmine whether it has any
advantages for Yugqslavian.waterisupplics.' There would be definite advantages if
the present “Orthbtﬁiidihe"'method:of measuring chlorine_résidﬂals wero replaced
by the "orthotolidine—arsénife“,m@thod which allows the measurement of both "frée"

and "combincd" chlorine residuals,

[

Recommendationss

(a) Bvery effort should be made %o alleviate the couses of low or negative
pressures on water lines in municipalities, In addition to developing new
or augmenting existing soprées of water supply, steps'such as repairs of '
lecaks in the main5~andfénf§rcemcnt of water edonomy in households would also
be helpful, ‘ |
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(b) In order to prevent wastage of eritical material sound sanitary cngineering
advice should be obtained before ‘new water supplies are built or before

oxzstlng ones are materially altcred,

‘ "(c) There should be close co—operation bctween health laboratories and tho
'_ !officials{of waterworks, Rasults of analyses should be transmitted to
_ fwaterworks officials promptly., A cumulatlve record of the results of
bacteriological analyses should be maintained

(d) - The orthotolldlne-arsenlte method of residual chlorlne doterminatlon

preferably should be used

(¢) - The p0551b111ty of the use of "break—p01nt" chlorination techniques for

surface water supplissnshould be 1nvcst1gated

Scwerage,'Waste Disposal and Stream-Pollution

The subject of pollution of streams by'lndustrial'waste is assumlng inereasing
significance in Yugoslavia whlch is in the process of great 1ndustr1al development,
Unfortunately, this country is repeating almost all® the mistakes on water usage °
which werc made by”Western Europc and the United States durlng a similar pericd of
industrialization, In most parts of the country the water resources are not . over-
abundant. and too little attention is being given to protecting streams so that they
may bc used to tho maximum for industry; as sources of potable water supplies and
for rcercation and agriculture, The agsumption is being made in many casos that .
strcams are able to absorb an almost unllmited amount of industrial waste or that
trcatmont for the wastes can be 1nstallcd at some future date, ‘Already a number
of streams are polluted by industrial wasto and thelr usefulness for other industrial,
municlpal and ‘regreational purposes has ‘been serlously impalrcd It is p0351ble
that one of the first limiting factors in Yugoslavia's industrial develophent in
some areas will be a shortage of suitable water. As regards housing, it is N
definitely unsound to build new apartment blocks for workers and then to dlscharge o

the sewage on to the surface of the ground as is boing done in some 1nstances.
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Recommendationss

(a) In order that ﬁétér"z’-c;sburc;es may b‘e  a_;iléééted. prélﬁefiy,. j_ty,‘.is ossential
that thoy be studied thoroughly, It is nome oo éari& to initiate now on the
principal streams a systomatic study-of the’ physical, "chemic‘él, ‘biochemical and
biological characteristics of the strosms,. Only thus ‘can’there be attained the
nocogsary data on which inte)ligent allocation of Water usage can bo made, The
results of these studics should be utilized for ‘allocating the wator resources

to industrial, munieipal, recreational and agricultural uses,

(b) When new town sitos are Planned, the early planning should include a study
of the method of sewage treatment and di-sposal_ which is available, All new
towns should be provided with adequate Scwage treatmont plants, . .

(¢) In plamning of new industries oarly attention should be givon to the
neeossity for the adequate treatment of. wastes, " ..It.i8 nat. always. possible

to treat industrial wastes so that they can be discharged satisfactorily into

a small stream, The type of treatment necessary may be an important factor

in selecting the factory site, As an example, lagooning of the wastes is
sometimos the best method of treating the wastes from a factory, and therefore,
the factory must be located where the terrain makes it possible to construct
lagoons, The early planning should also consider. whether it is- more. -
cconomical to treat such indust.r;.al wagtos, scparatcly or: in conjunction with

the domestic sewage from nearby ‘muni_cipal?.ties‘. T

(d) If it is decided to initiate a regular 'stream'ﬁoliutic‘m sirvey service,
1t will, of eoursc; be necessary to mrovide both land ‘and water transportation
and to cxpand cxisting laboratorics, The value of a stroam pollution survey
Programme as a training: ground for young sahitary cngineeprs should not be

- overlooked,: C BRI LN '

-

Foed and Milk Sanitation = -

" Food ard milk producfion is under the jur:_sda.c'blon of the Hygicnic Institutes
Pf the various People's Republics and also under the subordinate Institutos of
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